In a recent publication Dundee and Isaac (1969a) reported the results from a preliminary clinical re-evaluation of ethanol as an induction agent. This was based on 40 observations in patients, premedicated with atropine alone, who were infused with up to 550 ml of 7-10 per cent (w/v) ethanol in compound lactate sodium BP (Hartmann or Ringer-lactate) solution over a period of 4-5 minutes. When this was not adequate for induction of anaesthesia a small dose of methohexitone was given and in all cases anaesthesia was continued with nitrous oxide-oxygen. The findings showed that, because of the unpredictability of its effects and the incidence of postoperative delirium, it was unlikely that ethanol could ever have any place in routine clinical anaesthesia.
Before condemning ethanol as an induction agent it was felt necessary to continue these observations using a variety of commonly employed premedicants. This paper reports the findings of this study, which involves a further 260 anaesthetics. The data from the first 40 atropine-premedication cases, along with a further series of 20 with the same premedication, anaesthetized at the end of the study, serve as the controls, giving a total of 300 inductions. These additional control cases were included to obviate the bias of experience with this form of anaesthesia. Preliminary reports on part of this data have already been published (Dundee and Isaac, 1969b, c; Dundee, Isaac and Clarke, 1969) .
CLINICAL STUDY
As in die previous series, this was carried out on fit female patients, drawn from two hospital units, scheduled for minor gynaecological surgery. All patients were anaesthetized personally by one or other of the authors. Anaesthesia was limited to edianol-nitrous oxide-oxygen, with or without methohexitone as required, and similar observations as described by Dundee and Isaac (1969a) were recorded. Operating time was usually in the region of 5-7 minutes and despite the small number of patients in each series, groups were broadly comparable with respect to average age and weight.
Premedicants used.
As in the previous study, all patients were given 0.6 mg atropine (except for a few who received 0.4 mg hyoscine), in addition to the following six premedicants which were given by intramuscular injection unless otherwise stated.
(1) Light opiate: pethidine 50 mg. This was used because of its widespread popularity.
(2) Heavy opiate: pethidine 100 mg or papaveretum 20 mg (with hyoscine 0.4 mg). This was also used because of its widespread popularity. In some instances pentobarbitone 200 mg was also given by mouth on the morning of the operation.
(3) Pentobarbitone (Nembutal) 200 mg p.o. This was used in view of the reported etbanolbarbiturate synergism.
(4) Chlordiazepoxide (Librium) 100 mg. This was used not only because of the popularity of this minor tranquillizer as a premedicant but also because of recent reports suggesting that it did not eohance the soporific action of alcohol. The dose chosen was based partly on the experience of Haslett and Dundee (1968) with this drug and partly on the dosage recommended for use in the management of acute alcoholism.
(5) Diazepam (Valium) 10 mg. This was used because of its increasing popularity as a premedicant. It was also observed in the previous study that intravenous diazepam rapidly terminated the emergence delirium of ethanol anaesthesia, and, in view of the results with chlordiazepoxide, it was felt necessary to study the action of this related compound.
(6) Promethazine (Phenergan) 50 mg. This "major tranquillizer" was used in view of the findings with the minor tranquillizers, chlordiazepoxide and diazepam.
With the exception of diazepam and promethazine, which were not used in the course of the first 200 administrations, the other premedicants were given at random, so that studies with five of the seven series were carried out concurrently. This minimized variations due to inexperience with intravenous ethanol.
Induction and course of anaesthesia.
The gradual onset of drowsiness following 20-25 g ethanol, given over 2-3 minutes, followed by a rapid onset of sleep, such as previously described in patients who had no sedative premedication, was the general pattern of behaviour in all the groups studied. It was not possible to detect an earlier onset of sleep in any one individual series. On the contrary, however, with chlordiazepoxide there appeared to be a delay before the soporific effects of the ethanol became evident. Hyperventilation was an early occurrence in some cases and preceded this onset of drowsiness. A few patients recognized the effects of ethanol as similar to something they had previously experienced but only two specifically mentioned alcohol. One of them said that "there must be vodka in the bottle as it is clear".
The information relative to the induction is summarized in table I. Patients classed as induced with ethanol-nitrous oxide had become very drowsy and did not object to the application of the face mask. Excepting the series premedicated with chlordiazepoxide 100 mg, it was generally possible to induce sleep without methohexitone in about 70 per cent of patients. Any premedicant dose of opiate or barbiturate increased significantly the frequency with which this could be achieved with ethanol alone. Delirium occurred to some extent in each series, being most common after light opiate premedication. It was surprising to find a consistency in the incidence of patients who became slightly uncontrollable following loss of consciousness. This was most frequently found in the absence of sedative premedication (atropine series) and did not occur when large doses of opiates were given. The recorded low incidence in patients premedicated with chlordiazepoxide can be explained by the very frequent need for methohexitone to complete induction of anaesthesia in this series.
In doses of 100 mg, chlordiazepoxide appeared to antagonize the action of ethanol since fewer patients could be induced after this premedication than in any other series studied. Once this was appreciated, the routinely used 8 per cent (w/v) solution was replaced by 10 per cent (w/v), thus increasing the maximum dose from 44 to 55 g alcohol. Despite this it was only occasionally possible to induce sleep without methohexitone. This finding which was not observed with the related compound diazepam, will be reported in more detail elsewhere.
The difference between the actions of the various premedicants on the course of ethanol anaesthesia became more obvious from the following considerations: to deepen anaesthesia. It dearly showed that all premedicants used, with the exception of chlordiazepoxide, enhanced the action of ethanol. There was little to choose between light opiate, barbiturate and diazepam as premedicants in this respect, but, as expected, the heavy opiate group showed this enhancement to the greater degree. The findings with promethazine were unexpected and show the greatest degree of potentiation of alcohol.
Dosage.
In view of the variabilities in infusion rates and body weight, it is difficult to record in a simple manner the dose of ethanol required to produce sleep in the various series. This is attempted in table II, expressing the results in mg/kg/min and mg/kg/\/min. Dundee (1970) showed that the latter method of expression is more meaningful and results in a much reduced scatter of readings. Using mg/kg/\/min no difference was observed between the mean dose required to actually induce sleep and that needed to make a patient drowsy to the extent of readily accepting the face mask and nitrous oxide. Data for these end-points were therefore pooled.
When compared with the control series, the average amount of ethanol (expressed as mg/kg/ min) required to produce a very drowsy or asleep patient was noted to be significantly greater with chlordiazepoxide (t=5.43; P<0.001) than with atropine alone. No premedicant studied reduced the dosage of alcohol to a significant degree.
Complications.
These were rare during the course of anaesthesia in most series (table HI) . However, it can be seen that the ethanol-opiate combination resulted in frequent respiratory depression, while other respiratory complications occurred occasionally, when chlordiazepoxide was given. There was only one incidence of slight hypotension (fall in systolic pressure of 40 mm Hg) and one transient period of hypertension in the total 300 patients.
Recovery.
Table IV analyzes the rate of recovery in the seven series. This was very much prolonged after a barbiturate or opiate, although at least half of the patients in most series were awake within 2 -=methohexitone not required.
TABLE VI
Percentage incidence of emetic sequelae in various series. The emetic score based on sequelae during the first 6 postoperative hours is that described by Dundee, Nicholl and Moore (1962 Neither of the benzodiazepines nor promethazine prolonged recovery time. Even though approximately one-third of the patients in these groups required methohexitone after loss of consciousness, recovery was still very prompt and no patient in the chlordiazepoxide or diazepam series lacked control of jaw tone or other vital reflexes on return to the recovery bay.
Emergence delirium.
The incidence and extent of this are listed in table V. This shows several distinct features. In all except one of the series-most particularly after atropine and chlordiazepoxide-both the duration and severity were more marked when methohexitone was given. Opiate and barbiturate premedication reduced the incidence and severity of these complications which were least frequent in the heavy opiate group. Chlordiazepoxide was much less effective than pentobarbitone in preventing the occurrence of emergence delirium and although its incidence after diazepam was similar to that after the other benzodiazepine, it was always very transient. This was also the case when promethazine was the premedication.
Twenty-one patients were given diazepam 5-20 mg intravenously in the immediate postoperative period. It was always effective in quietening them within 1 minute of injection. Tco large a dose, however, carried the risk of reinduction of anaesthesia. Diazepam was repeated after 40-90 minutes in 10-mg doses in some patients.
Nausea and vomiting.
Table VI shows the emetic sequelae in the various series. There is little to choose between the incidence with the various premedicants and the expected increase after opiate premedication was not observed. Emergence or early preoperative vom.'ting was common after light opiate and pentobarbitone premedication. Except in the atropine and promethazine series, nausea or vomiting occurred fairly frequently up to 6 hours after operation. It occasionally persisted for 24 hours postoperatively, in the barbiturate and light opiate groups. From table VII it can be seen that the use of methohexitone afforded no protection to post-ethanol vomiting or nausea. The above numbers were "corrected" for differing frequency of use of the barbiturate in different series.
Headache.
In table VIE the incidence of postoperative headache is related to the proneness or otherwise of the patients to develop this complaint. The incidence was very much higher in those who suffered from migraine or similar complaints and this is in keeping with the findings of others (Hannington-Kiff, 1969; McDowell, Dundee and Pandit, 1970) with different forms of anaesthesia. In patients who were prone to headache, there was little to choose between the incidence with the different premedicants. In patients who were not prone to headache the incidence was much higher after atropine, benzodiazepine or promethazine premedication than with the other groups.
Data on other sequelae such as dizziness or thirst will not be presented here as this is a complicated topic and will be discussed more fully in relation to studies on "hangover". DISCUSSION Schnelle (1965) reported that euphoria was the first clinical symptom to develop during infusion of ethanol, but this was not obvious in many of these patients, though an appreciable number became slightly agitated prior to the onset of drowsiness. Again this is contrary to the experience of Schnelle but can be attributed to the expectation of patients that there would be a rapid onset of barbiturate narcosis. Hyperventilation sometimes occurred prior to the onset of drowsiness and on occasions this was accompanied by restlessness.
It is obvious from these data that, although premedication can render ethanol a more effective and acceptable induction agent, with the upper dose limit (44 g) imposed in this study it is not as reliable an agent for induction as are the barbiturates or cugenols. Even allowing for the inadequacy of ethanol dosage, which could be compensated for by a small dose of barbiturate, induction delirium occurred in about 8 per cent of all patients (table I). Although this was not a serious problem, since it could be quickly controlled by methohexitone, it made the induction unpleasant for the onlookers. No patient recalled this period of delirium. None of the premedicants studied markedly decreased the dosage required to produce sleep, and hence they had no effect on the induction time. This delay of 3-5 minutes is a definite disadvantage.
The absence of arterial hypotension during induction of anaesthesia was a conspicuous feature in this study, and other complications ocevrred very rarely during maintenance, except on the occasions when chlordiazepoxide 100 mg was used as premedication. In many ways this benzodiazepine altered the response to ethanol. Not only was the induction more difficult, requiring significantly larger doses of ethanol, but recovery also was very rapid following its use, and emergence delirium was not infrequent. Respiratory depression following the opiate-ethanol sequence was not unexpected and obviously great care is required should large doses of either drug be given together.
A marked individual variation in response to ethanol was noted throughout but this appeared to be most marked following chlordiazepoxide premedication. Only very rarely could this be attributed to an acquired tolerance to alcohol or other depressants.
The lack of potentiation of the action of ethanol by chlordiazepoxide has also been previously noted by Hoffer (1962) and by Miller, D'Agnostino and Minsky (1963) , who pve both the ethanol and chlordiazepoxide by mouth. There are many recent publications reporting the value of chlordiazepoxide in the management of the acutely ill (Hudson and McGo^an, 1965; Short and Moore, 1965) and the chronic alcoholic (see reviews of Benor and Ditman, 1967; Ditman, 1967) . As far as the authors are aware, no worker has reported actual antagonism between the action or chlordiazepoxide and ethanol as found in these studies. This may not seem very marked from table II, but in an extension of this work, where the dose of chlordiazepoxide was increased to 140 mg ill some patients, the effect was more marked and contrasts with that of pentobarbitone ( fig. 1 ). Subsequent studies have also shown that chlordiazepoxide does not alter the rate of removal of the ethanol from the circulation but, significantly, higher blood levels are required to induce sleep, after administration of this tranquillizer (Dundee et al., 1969) .
Although the 50 per cent incidence of emergence delirium in patients receiving no sedative 
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premcdication can be reduced to about 20 with opiate-barbiturate and to approximately 25 per cent when a benzodiazepine is given, nevertheless this remains a major disadvantage with this anaesthetic technique for use in short operations. The slowest recovery was observed in the heavy opiate premedication group and it was here that tie lowest incidence of excitement occurred in the immediate postoperative period. Thus, the emotional upset of waking up in the operating theatre may have been a factor in precipitating this disturbance. It would be of interest to know if the frequency of delirium was reduced after more major and prolonged operations. In order to determine whether ethanol results in a higher incidence of emetic sequelae than more orthodox forms of anaesthesia, the figures from table VI are regrouped in table DC. Here they are compared with data from series of cases having the same operation (dilatation and curettage) and of similar average duration, but which differed in that different induction agents were used. Each of these series consisted of not less than 100 patients
TABLE IX
Comparison of the percentage incidence of emetic sequelae recorded during the first 6 hours after standard operations in patients anaesthetized with varying intravenous agents and nitrous oxide-oxygen. and one of die present authors (J.W.D.) was involved in all of these studies. This table shows diat diere was no increase in sequelae after ethanol, as compared with other anaesdietics, in patients receiving heavy opiate premedication. The situation, however, is very different in die other groups, where the frequency of vomiting is much higher widi edianol, even though the incidence of total emetic sequelae may not be greater. This is another undesirable feature of intravenous edianol. Headache was another unpleasant sequelae and table X compares the findings of this study widi those of McDowell, Dundee and Pandit (1970) who carried out a comparable survey following methohexitone-nitrous oxide-oxygen anaesthesia in patients undergoing the same operative procedure. In patients who were prone to headache there was only a slight increase in the incidence associated with the administration of alcohol. In patients who were not prone to headache, however, except for patients receiving heavy opiate premedication, postoperative headache occurred much more frequendy after alcohol than following the barbiturate. This difference was particularly noticeable 6 hours after operation.
Premedication and anaesthesia

Non
In die light of these findings it is difficult to give any reason for changing our previously expressed view that intravenous ethanol is unlikely to be of any value as a routine induction agent, particularly for minor operations. Heavy sedative/ opiate premedication enhances its action, but only at the risk of respiratory depression and thus it cannot be recommended. One surprising observation was diat many patients liked this form of anaesdiesia, and most of its drawbacks adversely affected die anaesdietic and nursing staff to a greater extent than the patient. Few recalled either the induction or emergence delirium, but the latter had a disturbing effect on odier patients, especially when those awaiting surgery could hear die noises from those leaving the theatre. Err argence retching was seldom remembered by patients and dieir laryngeal reflexes were sufficiendy active to prevent aspiration. Prolonged postoperative nausea, vomiting and headache were the main problems from the patient's point of view.
Lack of adequate precise data renders it impossible to compare the findings of previous studies widi those presented here. Adams (1944) reports that larger doses were given (2-3 ml absolute alcohol per kg body weight) more slowly in the early Mexican studies of Marin and the London studies of Constantin (1929 Constantin ( , 1930 . Slow administration necessitates that a larger total dose of edianol be given to induce sleep. The present authors used doses of about 1.5 mg/kg in a few patients (not as part of diis present study) but soon observed that the incidence and severity of sequelae increased widi the dose of edianol, to the extent that the study had to be stopped for ethical reasons. The fact that the earlier workers did not emphasize these sequelae may have been due to dieir appearing less troublesome in relation to those of the other commonly employed anaesthetic techniques of the late twenties, as compared with present-day forms of anaesthesia, following which delirium and prolonged sickness are uncommon. Furthermore, the higher concentrations carry their own risk of venous thrombosis (which Isaac and Dundee (1969) have shown to be rare with the 8 per cent concentration) and these may have distracted the anaesthetist's attention from the other undesirable effects of ethanol. The ability to administer with safety large doses of ethanol by the intravenous route to subjects of comparable age and weight offers a unique opportunity to study the blood levels of this drug without the variability associated with continuing absorption from the stomach. This information makes a useful contribution to knowledge of the action of alcohol on the body. These anaesthetic studies also permit better controlled investigations of the interactions between alcohol and other depressants than is possible with other methods. An example of this is the interaction between ethanol and chlordiazepoxide already mentioned.
Post-ethanol hypoglycaemia is a not infrequent cause of death in the chronic alcoholic and the present studies have also given an opportunity of confirming that this does not occur in fit patients with normal nutrition. Further, it was possible to demonstrate that a single event of ethanolintoxication in normal subjects has no effect on liver function tests (Isaac, 1970) . In a previous paper, Dundee and Isaac (1969) have pointed out the remarkable absence of retrograde amnesia after intravenous ethanol, and this has also been studied in more detail, as have the incidence, prophylaxis and treatment of the syndrome known as "hangover". It will thus be seen that although intravenous ethanol has not proved a reliable induction agent for minor operations, this reevaluation has given a unique opportunity to investigate some of the other effects of acute alcoholic intoxication. 
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FIFTH INTERNATIONAL CONGRESS ON ANAESTHESIOLOGY
The Congress will take place in Kyoto, Japan, from October 2 to 8 3 1972. The Belgian Professional Association of Specialists in Anaesthesia and Reanimation is to organize a three-weeks group tour from Brussels to the Far East, open to all anaesthetists of Western Europe and their families, The journey can thus be accomplished on the most advantageous terms. Booking is done on guaranteed periodical payments in advance. For further particulars apply to Dr. Et. Troch, Marcel de Backerstraat 2, Ekercn 2 (Antwerp), Belgium.
